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THE ROLE OF THE VAGUS IN THE GENESIS OF
AURICULAR FIBRILLATION
L. H. NAHUM and H. E. HOFF
The stable form of acetyl choline, acetyl-beta-methyl choline chloride,
when injected into hyperthyroid patients with paroxysmal tachycardia and
auricular flutter, resulted in a slowing of the heart beat which still remained
irregular and in a conversion of the auricular flutter to auricular fibrillation,
accompanied by the irregular ventricular beats. This conversion of the auric-
ular rate from 300 to 600 was phenomenal.
Two hyperthyroid patients in whom the basal metabolism ranged from
+13 to +48, as well as some control cases, were given a dose of the acetyl-
choline derivative. The controls showed no collapse, no unconsciousness, no
auricular fibrillation. The hyperthyroid patients evidenced a slow pulse, a
drop in blood pressure, and periods of auricular fibrillation ranging in length
from a few seconds to 20 minutes. Hence it is suggested that thyroxine
evidently combines with the effect of the acetyl-choline derivative on the
heart to produce auricular fibrillation. Thyroxine and analogous factors sen-
sitizing the heart are called the E-factor. In addition, low-voltage electric
shocks, which produce in the cat auricular flutter, will, upon injection of
acetyl-choline derivative, convert this to auricular fibrillation. This seems
to point to the conclusion that sufficient vagus activity, which is due to the
liberation of an acetyl-choline-like substance at the parasympathetic nerve
endings, combined with an E-factor, lays the groundwork for the precipitation
of auricular fibrillation.
The clinical interpretations which can be drawn from these experiments
are important. In hyperthyroidism, if the patient is vagosensitive, the mount-
ing hypertension due to this disease will cause a reflex depressor action on the
heart via the vagus and hence auricular fibrillation will occur. The same
mechanism is suggested in the auricular fibrillation of mitral stenosis and in
hypertension.
A discrepancy apparently arises in that experimentally produced auricular
fibrillation, according to the method outlined above, has a slow ventricular
rate, whereas clinically the ventricular rate is high. This is probably due to
the localized effect of vagus stimulation upon the sino-auricular node, etc. in
contrast to the general effect of acetyl-choline injection. s. K.YALE JOURNAL OF BIOLOGY AND MEDICINE
THE VOLUME OF THE INTERSTITIAL FLUID
P. H. LAVIETES
Sucrose injected intravenously has been repeatedly recovered quantita-
tively from the urine within 24 hours. It does not enter red corpuscles nor
does it find its way from the blood stream into the gastro-intestinal tract.
Yet there is no reason to doubt that it can freely traverse capillary mem-
branes. These facts suggested that sucrose probably is distributed throughout
the interstitial fluid only. In 10 experiments on 4 normal subjects deter-
minations of the sucrose of serum and urine were made following the intra-
venous injection of 20 gms. of sucrose in 100 cc. of freshly distilled water.
The interstitial fluid volume, on the basis of calculations at the end of the
first and second hours after injection, averaged 19.8 per cent.
For practical purposes a substance which is excreted less rapidly than is
sucrose is desirable. Five experiments were conducted on 4 subjects using
KSCN. The values for interstitial fluid volume averaged 22 per cent.
Diuresis was not induced. Potassium is rapidly excreted so that the net result
of the administration of 50 cc. of 25 per cent solution is the replacement of
Cl by SCN with no disturbances of osmotic relationships, yielding a con-
centration in the serum of 6 to 10 mg. which is capable of exact determination.
If it is considered that no Cl need enter cells other than blood cells, then the
same may be said of SCN. The constancy of the calculated volume of
distribution of SCN as determined at different intervals in the same subject
indicates that the volume involved is a fixed portion of the body fluids different
from the remainder of the body water. This portion is believed to represent
the extracellular fluids and the water of the red blood cells. The latter makes
up approximately 2 per cent of the body weight so that a rough correction
may be made for this which yields an average value for extra-cellular fluid
of normal man of 20 per cent of the body weight. The concentration of
SCN in gastro-intestinal secretions is of the order of magnitude found in the
serum. The exact agreement between the average values of the volumes
of distribution of SCN and sucrose in the body after correction for the SCN
of the red blood cells confirms the conclusion that both are confined largely,
if not entirely, to extra-cellular fluids and that consequently these fluids make
up 20 per cent of the weight of normal man.
The simplicity of the procedure with oral administration of KSCN com-
mends it for use in all patients in whom studies of bodily hydration are desir-
able. Since SCN enters the gastro-intestinal tract while intravenously injected
sucrose does not, simultaneous determination of the volume of fluid available
in the body for solution of these substances may offer a method of estimating
the magnitude of fluid accumulation in the gastro-intestinal tract in disease.
N. E. R.
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POLIOMYELITIS
J. R. PAUL and J. D. TRASK
The circumstances were reviewed under which the virus of poliomyelitis
has been demonstrated in the nasopharynx of individuals suffering or con-
valescent from this disease. There are but 8 isolation experiments of this
type recorded in the literature, and it appears that the first week of the disease
(or perhaps the first two days) represents the optimum period for its detection
in the human nasopharynx.
Out of 27 cases studied during the California epidemic of 1934, one was
described in which the virus of poliomyelitis was isolated on the first day of
the disease.
Evidence for the spread of the virus by nose and throat secretions is very
meager and must as yet be considered doubtful. J. B. L.
A NEW METHOD FOR DETERMINING AND RECORDING RESIST-
ANCES AND CAPACITIES IN LIVING TISSUES
J. G. DUSSER DE BARENNE, C. T. LANE, and W. S. MCCULLOCH
In physics, physiology, and clinical medicine it is often important to know
to what extent and in what way a body impedes the flow of electricity through
it. The methods commonly used have been modifications o7f a Wheatstone
bridge, in which the capacity and resistance of one branch was balanced against
that of the body in the other branch. Between the branches some kind of
zero instrument was employed as an indicator, generally a pair of ear-phones,
and the capacity and resistance were varied until there was a minimum of
sound. The current in the two branches is then equal. Such balancing
requires time, and can only be done for audible frequencies. In no case
can these methods be employed if the body develops a voltage opposite to the
applied voltage, in other words, if the body is polarizable.
The method presented overcomes these difficulties. With the cathode-
ray oscillograph it measures instantaneously the resistance and capacity at any
frequency, and makes it possible to watch, measure, and record the develop-
ment of a voltage opposite to the voltage applied to polarizable bodies. Un-
like previous devices, the circuit presented has the variable impedance, in this
case capacity and resistance in parallel, in series with the body. From this
circuit one lead is taken between the body and the balancing impedance to
one vertical and one horizontal plate of the oscillograph. A second lead
goes from the other end of the impedance to the remaining vertical plate,
and a third lead from the other end of the body to the remaining horizontal
plate.YALE JOURNAL OF BIOLOGY AND MEDICINE
Where the current is completely balanced there appears on the fluorescent
screen of the oscillograph tube a straight bright line at slope of 45 degrees.
Where the resistances are unbalanced, the line assumes a new slope. When
the capacities are unbalanced the line broadens to become an oval, and finally
when a voltage opposite to the applied voltage develops, i.e., when polarization
occurs, the straight line bends sharply, simulating a golf club.
For electrically constant bodies these figures remain stationary on the
fluorescent screen, and can be photographed with an ordinary camera. How-
ever, if the body is not electrically constant, the figure moves or changes as
the electrical properties of the body change and can be photographed with a
motion-picture camera. It is always possible to find out what width of oval
corresponds to a given capacity and what slope to a given resistance; thus,
these photographs form permanent records of the changing properties of the
body or bodies at the time in question. As the circuit is symmetrical and the
oscillograph draws no current, balanced amplifiers may be used to give large
figures for minute voltages.
This method has already been employed to measure the electrical prop-
erties of an organism while it is being stimulated.
As these properties (capacity, resistance, and polarity) of the organism at
the time of stimulation affect the voltage drop and current effective in the
organism, this device is the first to make possible exact knowledge of the
actual electrical stimulus to the organism. It is the first to produce objective
records of the significant electrical variables. R. D. M.
HARRY BURR FERRIS LECTURE IN ANATOMY
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MECHANICS OF CELL DIVISION
ROBERT CHAMBERS, PH.D.
Professor of Biology, New York University
Surface tension may well play a very important part in cell division.
The circling movement of the granules in the egg from the poles to the
equator and back again is very similar to the currents observed in oil drops
which definitely display surface tension. Further, on being fertilized the
egg seems to shrink as though the surface tension had increased. Removal
of the stiff outer membrane of the cell, and its further formation prevented
by immersing it in isotonic calcium chloride, leaves the egg completely
denuded. In this condition the egg responds to mechanical manipulation as
does a drop held together by surface tension. This action is in direct con-
trast to the resistance to surface changes displayed by an egg with a solid
capsule.
364In the denuded state the egg shows a surface weakness at the polar areas.
The equator, on the other hand, is relatively strong and does not bulge or
send out pseudopodia when mechanical pressure is applied. Nothing that
can be seen on the surface would seem to indicate this variation of the sur-
face tension. However, the rotation of the telophase nucleus, accomplished
by careful manipulation, will change the polarity of the egg, and the original
equator will show the weakness of the poles by forming pseudopodia on being
touched. The pinching off of these pseudopodia results in the loss of cyto-
plasm from the egg. No wrinkles appear on the surface membrane of the
egg as it shrinks, which indicates surface tension of the protoplasm and not
the presence of a true membrane surrounding the egg.
An oil drop immersed in water, when touched simultaneously at both
poles by pipettes filled with sodium hydroxide, immediately undergoes cleav-
age. This phenomenon is explained on the basis of surface tension. The
sodium hydroxide breaks down the surface tension at the poles, thus making
that at the equator relatively greater. This change causes a bulging of the
cytoplasm at the poles and a constriction at the equator, forming a furrow,
and eventually resulting in cleavage of the drop. This division of the oil
drop seems to resemble the physical appearance of primary cleavage in the
ovum, and possibly indicates that the cleavage in the latter case is also due
to changes in surface tension.
As the cell begins to form a cleavage furrow, heavy, pigmented granules
collect along the equator. The currents build up a gel-like cortex or wall
on either side of the furrow. The cleavage proceeds and finally the two
daughter cells are held together only by a thin, persistent protoplasmic stalk.
The complete separation of the cells and the breaking of the stalk are brought
about in a number of ways; by the action of the currents, by the continued
development of the cortex on each side of the furrow, by the action of
pseudopodia which in some cases tend to force the daughter cells apart, and
by the weakening of the surface tension in the stalk itself. B. S.
SOCIAL ASPECTS OF MEDICINE
DR. HENRY E. SIGERIST
Professor of the History of Medicine, Johns Hopkins University
January 14
Among primitive peoples the sick were looked upon with horror and
were to be avoided. When a man was ill he withdrew from his friends and,
like animals, prepared to die alone. The primitive mind could not conceive
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of sickness as being anything other than a loathsome state like death, and
the savage always fled from the dead. In so far as his fellow-tribesmen
were concerned, the sick and the dead were regarded alike.
Later, it was thought that sick people were possessed by devils. There
appeared the magician-priest, who developed an elaborate technic for the
exorcising of evil spirits. Here was the first step in the development of
the idea that society should look upon sickness as a social problem.
Still later came a period in which sickness was considered punishment
for sin. Sick men were those who had incurred the wrath of some god.
This naturally led to indifference on the part of the public as regards disease.
With the development of Greek civilization great emphasis was placed on
health. It became a duty to keep well; sickness was something to be despised.
Men strove for sound bodies.
Christianity brought with it the idea of protection of the weak and the
sick now assumed a very important place in society. Every attempt was
made to bring about a cure and the sick man was relieved of the necessity
for working. It was recognized that the daily routine of life should be modi-
fied for such people. The sick were important and deserved as much atten-
tion as possible. This period marked the beginning of the modern attitude
toward illness.
II
January 15
Actually, the theory that society has a certain responsibility toward the
sick breaks down as far as this country is concerned. Medical care is costly,
especially for the middle class. The poor depend on charity, but in times
of depression it becomes increasingly difficult to treat such people adequately.
The wealthy, of course, are exempt from this difficulty. To meet this con-
dition medical insurance has been introduced in Europe. In certain countries
the physician is paid a small sum for each patient examined. This results in
emphasis being placed on cure rather than on prevention and is one of the
unfortunate aspects of medical insurance. Further, this insurance seems to
apply only to the poor, and the middle class still pays for medical service
money that it can ill afford.
III
January 17
Socialism, as exemplified in Russia, offers much promise of a solution to
the present medical problem. Rationalism rather than mysticism is the key-
note of socialism. It strives for a classless society in which all men are
brothers. All should work and all are rewarded according to their ability
and the value of their work. The means of production are owned by the
state and the individual cannot acquire goods to bequeath to his children.
366This allows all citizens to share in the economic security. Under this system
the physician has the same social status as has the judge or the teacher.
This fosters a spirit of research, and medicine is rapidly advancing due to
the absence of the older traditions.
Fascism, as in Germany and Italy, places emphasis on the state rather
than on the individual. Its philosophy is mystic and romantic. Research
is directed toward benefiting the state rather than toward getting at scientific
truth. Great stress is laid on prenatal care, since an imperialistic state must
make provision for future soldiers. R. R. C.
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BONE TUBERCULOSIS
DR. JOHN F. O'BRIEN
It is said that 70 per cent of patients dying of pulmonary tuberculosis
have tubercles in the bone-marrow. The advanced bone disease, however,
is rare relative to all cases of tuberculosis.
The skin test, particularly among children, and a history of exposure are
important in establishing the diagnosis. Pain, limping, stiffness, restriction
of motion, fever, all are suggestive, but such conditions as Perthes' disease,
inflammatory rheumatism, pyogenic infections, fractures, and epiphyseal
separations must be differentiated. The X-ray is an important diagnostic
tool. The relation to trauma is of importance in differential diagnosis.
If the history is that the injury is trivial and that an interval elapsed before
symptoms appeared, the diagnosis of tuberculosis is favored.
Prognostically the situation sometimes is not as bad as supposed. In the
spine there is evidence that the disease is not progressively destructive.
Processes involving any small section of the column tend to remain localized.
Destruction is extensive only where there is original widespread bacillary
seeding of many vertebrae. Amyloid disease can regress, as in a case where
the liver, extending to the iliac crest, receded following the healing of a sinus.
Even with paraplegia due to cord compression, the prognosis is not hopeless.
Cure of a paralysis of three years' duration has been observed.
Rest is highly important in the treatment. For the purpose a narrow,
rigid frame capable of molding into various shapes has been devised. Hyper-
extension is made possible. A layer of sponge rubber covers the frame and a
foot-plate, gently appressed to the sole, prevents shortening of the tendo
achillis. Furthermore, exposure of patients to all types of weather appears
desirable. In theory, the stimulation of the skin thus afforded is thought to
enhance its immunizing action. The incidence of serious respiratory infections
has been very low. A. A. L.
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THE ROLE OF THE EXTRINSIC NERVES OF THE HEART IN THE
PRODUCTION OF CARDIAC IRREGULARITIES
DR. Louis H. NAHUM
The general concept of the influence of the extrinsic nerves of the heart
is that they regulate its rate; the vagus slows the heart, while the accelerator
causes it to beat faster, the normal rate being the resultant of the two actions.
Certain chemical substances when injected produce the same effects as
when the nerves are stimulated. Thus, acetyl choline can reproduce the
effect of vagus nerve stimulation, while epinephrin in the same way produces
effects upon the heart which are indistinguishable from the action of the
accelerator nerve. With the aid of these chemicals it is possible to study what
part the nerves of the heart play in certain diseases of the heart.
When animals are exposed to benzol vapor or chloroform, or to electric
shock, there ensues a fatal cardiac rhythm called ventricular fibrillation. In
the case of the former two the course from normal rhythm to ventricular
fibrillation is in a series of stages: ventricular extrasystoles to ventricular
tachycardia to ventricular fibrillation. In those animals in which only the
first or second phases appear, injection of a small amount of epinephrin precip-
itates the terminal stage. If, however, the animals are deprived of their
accelerator nerves and adrenals, these fatal rhythms do not occur. The
sequence of events in these experiments is strikingly similar to that found in
patients prone to die suddenly, as those with angina pectoris and following
extreme excitement. From these facts the therapy suggests itself. (1)
Eliminate all toxic substances such as chloroform, benzol, electric shocks.
(2) Reduce the activity of the sympathetic nervous system by rest in bed
and sedatives, or (3) abolish it by acetyl choline. (4) If necessary, reduce
the sensitivity of the heart by barbiturates. (5) Eliminate the deleterious
action of anoxemia upon the heart by giving oxygen. Anoxemia increases
the sensitivity of the heart to the accelerator nerve action.
In patients with hyperthyroidism, acetyl-beta-methyl choline chloride
precipitates the development of auricular fibrillation. Auricular fibrillation
is also found in other conditions. For purposes of exposition, the factor acces-
sory to the vagus in the production of auricular fibrillation may be called the
E factor. Animals whose heart muscle is stimulated with low voltage electric
shocks die of ventricular fibrillation unless protected with vagus substance. In
that event auricular fibrillation develops. Electric shock is an E factor. Clini-
cal fibrillation occurs in mitral stenosis, where we have vagus overactivity and
hyperexcitability of the auricle due to stretch and infection. It occurs in
hypertension, where we have reflex vagus overactivity, and auricular stretch
associated with heart failure.
368It is thus clear that ventricular fibrillation, or sudden death, is the result
of accelerator nerve activity in combination with another toxic agent; that
auricular fibrillation is the result of vagus nerve overactivity in association
with an E factor. In both of these grave disorders the activity of the extrinsic
nerves is a major component. L. H. N.
February 6
ENCEPHALITIS
DR. THOMAS RIVERS
Encephalitis may be of chemical, spirochetal, protozoan, rickettsial, or
bacterial as well as of virus etiology. The last may be subdivided into (1)
epidemic diseases in which the central gray is predominantly affected, as in
rabies, acute anterior poliomyelitis, Australian X disease, von Economo's dis-
ease, Japanese B encephalitis, St. Louis encephalitis, Borna disease of horses,
louping ill, paralysis of guinea pigs, and the Eastern and Western types of
equine encephalomyelitis. (2) Epidemic diseases in which both white and gray
are involved, as in fowl plague, hog cholera, canine distemper, fox
encephalitis, pseudorabies, fowl paralysis, and herpes zoster. (3) Diseases in
which the nervous system is involved only under experimental conditions
as with vaccinia, psittacosis, herpes simplex, yellow fever, African horse sick-
ness, and lymphogranuloma inguinale. (4) "Post-infectious encephalitis."
Here, as in the second group, white and gray alike are involved. (5) Per-
haps, tentatively, demyelinating diseases such as acute multiple sclerosis and
Schilder's disease.
The epidemic encephalitides differ among themselves. Von Economo's
disease occurs chiefly in winter and spring, affects largely people 10 to 30
years of age, and is probably spread by contact. St. Louis 1933 encephalitis,
limited neither to St. Louis nor to 1933, is at its height during the summer
and affects a much older age group. It resembles poliomyelitis in its epi-
demiology, as the suburbs have furnished a relatively larger proportion of cases
than has the crowded city. It is definitely not spread by water, milk, or food.
Unlike the von Economo type, the onset is usually sudden, but an invasion
period of from 1 to 4 days is not rare, nor are cases unknown which are
so mild that they would have been undiagnosed had lumbar puncture not
been done. Postencephalitis sequelae, so distressing in von Economo's dis-
ease, do not occur in the St. Louis variety. A virus 20 to 30p'Ain diameter
has been demonstrated as the cause of St. Louis encephalitis; the etiology of
von Economo's disease is unknown. Pathologically the diseases are similar;
clinically and epidemiologically they are diverse. Japanese B encephalitis
resembles the St. Louis disease clinically and pathologically, but serum from
the former does not protect animals against the virus of the latter.
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The postinfectious encephalitides, such, for example, as may follow measles,
present pathologically the picture of disseminated encephalomyelitis. Clini-
cally it is not unlike the St. Louis type; likewise, recovered cases often remain
symptom-free. Theories of etiology are (1) that the encephalitis represents
an extension of the primary disease; (2) that a latent neurotropic virus is
activated; (3) that, since the encephalitis usually appears during the con-
valescence, it is a manifestation of allergy.
Viruses are not necessarily histotropic exclusively for a single tissue.
Yellow fever virus, for example, under experimental conditions, can be made
neurotropic, and in pseudorabies many organs and tissues are involved. It
may happen that even where early blood stream invasion exists, as in louping
ill, the virus is no longer obtainable from the blood by the time that nervous
symptoms appear. A. A. L.